2.011
μ / mm . Because of large displacement parameters of fluorine, the structure is drawn with isotropic displacement parameters for clarity. Figure S3 , Table S5-6). It crystallizes in the space group P21/n after dissolving "Fe 3 OTFA" in toluene at 60 °C, followed by slowly cooling this solution to RT and keeping it in air for one week. The structure can be described as two oxygen-centered triangles sharing one side forming an Fe(III) rhombus, and has been published before by Ponomarev et al. 1 One CF 3 -group was strongly disordered and had to be described by 4 partially occupied sites with isotropic displacement parameters, the C-F and C-C-distances were restrained to be equal. All hydrogen atom positions were found in the difference Fourier map and refined independently with exception of two water molecules, where the O-H-distances were restrained to be equal (O10 and O13). Because of large displacement parameters of fluorine, the structure is drawn with isotropic displacement parameters for clarity. Figure S4 , Table S7-8), was determined from a single crystal grown out of a TFA/toluene solution of "Fe 3 OTFA", which was stored for 2 weeks in a closed vial. It contains three Fe(II) ions in a row, neighboring ions being bridged by two trifluoroacetates and one water molecule. The coordination spheres of the two outer Fe(II) ions each are completed by a non-bridging trifluoroacetate, a TFA molecule and a water molecule. Such a core structure was found before in a complex with naphthyridine-functionalized ferrocenes trans to the two water molecules on the outer two Fe(II) ions. 2 The crystal under investigation was twinned by a rotation of -3.64° around the [100] direction (real space). The ratio of the twin individuals is 0.286(11):0.714. Four of the nine CF 3 -groups showed strong disorder and were described by three partially occupied sites each. The C-Fdistances and for two of them also the C-C-distances were restrained to be equal. The hydrogen atoms at the terminal water molecule as well as at the oxygen atom O11 were found in the difference map and were subsequently placed at calculated positions and refined as a rigid group or using the riding model, respectively. The charge of the iron cations cannot be determined unambiguously, since the hydrogen atoms at O1 and O9 cannot be located in the difference Figure S5 . TGA-MS measurement of "Fe 3 OTFA" between 40 and 500 °C with a heating rate of 5 °C min -1 under Ar flow (40 ml min -1 ). a) "Fe 3 OTFA" decomposes in four steps. First, water is released (-5.9%, calculated -3.2%) followed by the decomposition of 3 TFA ligands (-24.1%, calculated -25.1%). The remaining 5 TFA ligands are decomposed in 2 pronounced steps at 297 °C (-25.5%, calc. -25.1%) and 355 °C (-14.3%, calc. -16.7%). The remaining mass of 28.9% corresponds to 3Fe 1O 6F (calc. 26.5%). The main decomposition gases are H 2 O, fluorine and CO 2 as analyzed by MS. b) By zooming to lower ion current, the spectra of the minor decomposition gases become visible. Those are CF x (x = 1 -3) and COF 2 . Interestingly, the CF x decomposition products appear mostly at 297 °C, whereas COF 2 appears more intensely at 355 °C. The large background is largely related to the polymer film used for sample preparation.
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Figure S11. Rietveld refinement of popcorn-shaped Fe x O (x~0.94) NPs with space group Fm3m. Experimental powder XRD (red), refinement (green) using a starting reference 6 and the residuals (purple). 
